The insertion/deletion (I/D) polyallele and 1482 − 1532 for the I oratories. However, the data from many studies examining the morphism in intron 17 of the allele: angiotensin-converting enzyme association of ACE genotype with disease is conflicting and some of (ACE) gene has been found to be D 5Ј-biotin-TTTCTCTAGACCTG CTGCCT ATACAGTCACTTTTAT an independent risk factor for carthe discrepancies are difficult to explain. There have been prediovascular disease in some GTGG-3Ј I 5Ј-biotin-AGGCTGGAGTGCAGT reports 1 but not others 2 and for vious reports of problems with the under-representation of I renal inflammatory disease.
3 GGCGGAATCTCGGCTCACTGC AAC-3Ј However, there have been alleles in some reactions. 4, 5 This has been ascribed to poor quality occasional reports that the methods used for typing this Blots were hybridised and DNA or non-specific factors which could be easily corrected 190 bp insertion polymorphism washed in 2 × SSC at 20°C, or on repetition in 2 × SSC at 65°C and may underrepresent the number on repetition, and error rates of between 5 and 30% are quoted for of D alleles. 4, 5 This study com-0.1 × SSC at 65°C. Alleles were detected by chemiluminescent pared the results obtained with typing this polymorphism. 4, 5 This study provides evidence that the three different methods for ACE labelling and autoradiography. The results of genotyping the genotyping.
polymorphism has fundamental problems of reliability and that Blood samples were obtained samples with ACE showed a mistyping rate overall of 54% (18% with ethical consent from 136 these can be partially corrected by initial amplification in the prespatients. DNA was prepared by per run) for the PCR without additives; reduced slightly to 43% standard techniques. Purity of the ence of 5% DMSO and by repeat amplification with an insertion DNA was assessed and any (14% per run) with denaturation of the samples before loading on samples with an O.D 260/280 Ͻ1.9 specific sequence. These modifications reduce the error rate to were further purified by caesiumthe gel, and reduced further to 23% (8% per run) on addition of chloride minipreparation by the 3% per run as opposed to an unmodified error rate of 13% per method of Saunders and Burke. 7 DMSO to the PCR reaction. The error rate for insert specific ampliThe ACE polymorphism was run totalling 40% over three runs. The corrective effects of denattyped by the method of Rigat et fication was 9% (3% per run) due to failure of amplification. Proal 8 using unpurified polymerase uration post-amplification, and intra-amplification tetramethylchain reaction (PCR) primers found changes that could be induced in apparent genotype by (RDS Systems Ltd, Oxford, UK) ammonium chloride (TMAC) and DMSO imply that the effect is not and the original conditions using pre-electrophoretic conditions and PCR conditions is shown in standard reagents (Promega Cortotally due to differential amplification of the two sequences but poration, Southampton, UK).
Figure 1(a-c). The errors in amplification were not reproducibly Samples were typed by agarose is more likely due to secondary structure within the intron ampligel electrophoresis for 150 V 2 h present in any particular DNA sample. The predominant error and ethidium bromide staining.
fied which is consistent with the high Gibbs-free energy of the Samples were run under a variety compared to reference blots was an under-representation of the I of conditions: undenatured samintron sequence. There have been previous reports that Alu rich ple mixed with sample buffer, allele (I to D transition) by a factor of 3:1. sample denatured at 65°C for sequences are often difficult to amplify and unreliable and that 5 min and undenatured with the A secondary structure analysis of the Alu repeat elements in the addition of 5% dimethylsulphoxthey are template quality and concentration dependent and also ide (DMSO) to the original PCR sequence of intron 17 using a computer modelling programme mixture. Specific detection of the polymerase dependent and subject to frequent 'jumping' of the I allele by PCR amplification of a for single stranded nucleotides (RNAPLOT and RNAMAP: Wis-360 bp segment of the insertion Alu segment. 9 One report, showing similar results for mistyping, was performed using the method consin GCG software) 8 revealed that the structure had a highly sigof Lindpainter et al. 2 has suggested that two 14-base sequences in the insertion could All gels from these runs were nificant Gibbs-free energy of association of −137 kJ/mole Southern-blotted and hybridised form a hairpin loop allowing excision/deletion as the primary with 50 pmols of oligonucleotides which would affect the amount of DNA available for amplification specific for the D and I alleles. recombination event.
10
It also noted the presence of a 13 base The sequences of the oligonucleoon primer annealing. ACE genotyping is commonly tides (RDS Systems Ltd) were pair sequence homology to the negative regulatory element in the 1431 − 51 + 1738 − 1758 for the D performed by PCR in many lab- 6 Saunders SE, Burke JF. Rapid iso- 
Ren-1 renin gene in the insertion

